A. Supplementary information for data and method

Supplementary information on the datasets used in the current study
Gridded sea-level data examined in this paper consist of three ocean reanalyses, six reconstructions and one thermosteric (in-situ-derived) dataset.
Re-analyses:
Re-analyses data are basically derived from ocean general circulation models in which observations are assimilated. These ocean models generally assimilate diverse oceanic data (e.g. temperature, salinity), including sea-level measurements (from altimetry). ORA-S4 (Ocean Reanalysis System 4 from the ECMWF) reanalysis [Balmaseda et al., 2013] is based on the NEMO ocean model forced by ECMWF atmospheric reanalysis data (ERA-40 and ERA-interim). The simulated sea-level is further corrected by assimilating along-track altimeter SLA and global mean sea-level trend estimated from altimeter data since 1993. Similarly, SODA2.2.4 (Simple Ocean Data Assimilation) reanalysis [Carton and Giese, 2008] tide gauge records are used in both CW and HA final reconstructions. However, this must be noted that, while the gauge distribution is dense over certain regions (for example in the western Pacific Ocean), the distribution is very sparse over regions like south IO (see A note on sea level in gridded datasets. The OGCMs used in the three reanalyses above conserve volume (under Boussinesq approximation) and do not include a spatially uniform sea-level rise due to thermal expansion or mass addition. Those models do not incorporate addition of mass from continental ice-storage changes and hence also lack ocean mass-induced global mean sea-level rise. This is evident in Global Mean Sea Level (GMSL) time series estimated for these three re-analyses products (Fig. S1 ), as there is no global mean sea-level change observed. However, ORA-S4 assimilates SLA and GMSL from Altimetry since 1993, and hence includes a GMSL rise from 1993 onward.
On the other hand, sea-level datasets from reconstructions are basically an interpolation of "observed sea level" that includes all factors that induce a change in sea level.
Consequently, the six analyzed reconstructions exhibit GMSL rise over the entire period , that is consistent with the trend observed in satellite altimetry after 1993 (Fig. S1) .
WO thermosteric sea level reflects the ocean heat content variations over the upper 2000m layer but lacks sea-level changes associated with deep ocean warming, halosteric sea level changes and ocean mass variations. For decadal time scales discussed in this paper, the tropical ocean sea-level changes are mainly driven by wind-driven thermocline variability, i.e. steric sea-level variations are close to actual sea-level changes. Nidheesh et al. [2013] showed that the decadal steric sea-level variability in the tropical IndoPacific Ocean is mostly driven by ocean thermal variations (thermosteric changes). WO thermosteric sea-level is hence suitable to our objectives. We also remove GMSL time series from each dataset before all the analyses in this paper in order to focus on regional decadal sea-level variability.
Mathematical formulation of the "agreement ratio" between products
For each grid-point in space, we compute a metric named agreement ratio, which is basically derived from the ensemble variability over ten products as shown below. At a given grid-point, we note P (n, t) the value of the product n at time t , where, n varies from 1 to N (total number of products) and t varies from 1 to T (total number of time steps)
The ensemble average at a given time t is computed as:
The temporal standard deviation of this ensemble average is an indicator of the mean amplitude of decadal variability across products. It is computed as:
Finally, the spread (s) in variability among products over the entire period is estimated as the square root of the mean difference (i.e. averaged over products and time) between the product-ensemble and individual variability:
= ∑ individual products (dif t ) is computed as:
The agreement ratio is computed as spread (s) divided by the mean amplitude of decadal variability across products (), i.e
Agreement ratio = s / 
Hence a value of agreement ratio below 1 indicates that the spread between products is smaller than the amplitude of ensemble variability in those products. and M4 datasets respectively use basis functions from OR, SO and GE, and are displayed side-by-side to facilitate comparison between each reconstruction and the reanalysis on which it is based. Note that the result from altimeter displayed for information, but that the dataset is probably too short for performing this analysis.
Figure S8:
Decimal logarithm of the number of profiles per 2° x 2° box and per decade, with enough levels to estimate the heat content of the top 300 meters of the Indo-Pacific Ocean (i.e. that resolve vertical movements of the thermocline associated with natural decadal climate variability), during 1960-2010.
